Thyroid hormone regulates alpha and alpha + isoforms of Na,K-ATPase during development in neonatal rat brain.
The brain contains two molecular forms of Na,K-ATPase designated alpha found in non-neuronal cells and neuronal soma and alpha + found in axolemma. Previously we have shown that the abundance of both forms (determined by immunoblots) as well as Na,K-ATPase activity increases 10-fold between 4 days before and 20 days after birth (Schmitt, C. A., and McDonough, A. A. (1986) J. Biol. Chem. 261, 10439-10444). Hypothyroidism in neonates blunts these increases. Neonatal, but not adult brain Na,K-ATPase is thyroid hormone (triiodothyronine, T3) responsive. This study defines the period during which brain Na,K-ATPase responds to T3. The start of the critical period was defined by comparing Na,K-ATPase activity and alpha and alpha + abundance in hypothyroid and euthyroid neonates (birth to 30 days of age). For all parameters, euthyroid was significantly higher by 15 days of age. The end of the critical period was defined by dosing hypothyroid neonates with T3 daily (0.1 micrograms/g body weight) beginning at increasing days of age, and sacrificing all at 30 days then assaying enzyme activity and abundance. Those starting T3 treatment on or before day 19 were restored to euthyroid levels of Na,K-ATPase activity and abundance, while those starting T3 treatment on or after day 22 remained at hypothyroid levels of enzyme activity and abundance. We conclude that brain Na,K-ATPase alpha and alpha + isoforms are sensitive to T3 by as late as 15 days of age and that the period of thyroid hormone responsiveness is over by 22 days.